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1. Abstract
This paper will illustrate the need for a better location based social network that utilizes the latest
smartphone features. Over the course of this project, we created ShoutBoard. ShoutBoard is a
way for people to share messages with the people geographically close by. We accomplish this
by creating a system with a client-server architecture. The user will use the iPhone app or the
website to interact with our server. The server will fetch messages that other users have posted
and return them to the client. Within this document, we describe in detail the problem we wish
to solve, the current solutions, potential constraints of the project, a testing methodology, and
user interface documentation. We highlight the reasoning behind our approach, and why we
believe that ShoutBoard offers a better solution.

2. The Gap in Social Media
The rise of social media demonstrates the desire for social interactions enabled by the Internet.
Social networking websites such as Facebook, Twitter, and Linkedin offer broad services that
leave significant gaps for new social networking tools to survive within. We formed ShoutBoard
to allows users to find live, local events in their immediate surroundings. Facebook allows
registered users to interact with other users they have previously known. Twitter is great for
keeping up with celebrities and major news. However, even combined, Twitter and Facebook
leave a sizable gap in the locative service realm that ShoutBoard fills.
Facebook does not provide a simple and intuitive way to meet and interact with new,
local people that have no prior connection to the user. Facebook offers a group feature that
allows for communities to gather at scheduled events with previous connections. Users are able
to search for prescheduled major events, but not local smaller events that would not likely have a
Facebook event. While there are uses to what Facebook provides, they are not ideal for
discovering live events in one's immediate surroundings. Facebook requires users to have
accounts as well as be connected, be a part of groups, or manually search in order to find events
in the area. Even when utilizing the search feature, users are not likely to find all local events.
Twitter focuses on providing content from celebrities, news organizations, and other
major figures. Users only receive content from sources that they are subscribed to. There is no
clear way to discover local, nearby events. Twitter users without a significant following have no
way to broadcast their message to larger or local audiences. Twitter posts are limited to 140
characters and events that need to disseminate more information about themselves are forced to
compress their messages or provide a link. The tweeting system of Twitter is something we
expanded upon and improved to connect users to nearby events and people.
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Many current locative services, specifically Meetup, filter users into groups and pre
scheduled events. Users are forced to dig through many groups that have varying levels of
activity in different areas. Groups may have many active members in one location, but very few
local members in another location. The Meetup app does not consider the user’s physical
location, instead the app echoes the website rather than utilize location service possible on a
smartphone. Events on meetup are arranged and planned for certain times and places.
To solve these issues with major social media networks, we propose a new locative social
networking tool, ShoutBoard, that will have a strong emphasis on connecting people to local and
current events as well as encouraging new friendships. ShoutBoard enables users with accounts
to interact with other local users. Users will be able to log on to ShoutBoard and see a stream of
messages from nearby users regarding events, advertisements, or post their own messages.
ShoutBoard offers a simple, effective way for users to find out information on events and people
within their area. Where facebook looks to achieve a method where people attend events with
their current friends, we seek to reverse that notion and emphasize that attending events can lead
to new friendships through ShoutBoard. We believe that people have an innate desire to find out
about events happening within their area and our product offers a solution to satisfy that desire.

3. Requirements of our Locative System
In its first stable release, ShoutBoard must include the following components:
Functional Requirements:
ShoutBoard allows users to:
1 Post messages based on global positioning system (GPS) location
a From iOS application
b From web interface
2 Retrieve messages posted nearby based on GPS location
a From iOS application
b From web interface
3 Log in
a Using an existing Twitter or Facebook account
b Using an existing ShoutBoard account
4 Log out
Non-Functional Requirements:
ShoutBoard must be:
1 Usable (simple, few functions, easy)
2 Portable (will work on Chrome, Firefox, Safari, IE on Windows machines and
Macintoshes as well as iOS.)
4

3 Secure (user information and locations will be encrypted)
Design Constraints:
1 The application has to work on iOS devices.
2 Facebook and Twitter login credentials must be accepted for authentication for
ShoutBoard.

4. A Conceptual Model of ShoutBoard
We have designed an initial layout of the ShoutBoard iOS application. Figure 4.1 depicts how
we plan to make it look.

Figure 4.1 The image on the left is the login screen. Users will be prompted to login if they are
not already. The middle image is the screen where users can view their feed. This shows a list
of messages posted in the nearby locations. It will also contain promotional messages as well as
any emergency messages in the area. The right image is the post screen. Users will be able to
enter a message to post to local users of ShoutBoard.
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5. Final Product Walkthrough
After completing the implementation of our project we were able to create both a mobile and
web platform for ShoutBoard. Figure 5.1 shows images of the finished website design, and
figure 5.2 shows the mobile app design.

Figure 5.1 The image on the top is the homepage of the ShoutBoard website. This is the first
screen that users see once entering the web address. The bottom image shows the internal page
after logging into the ShoutBoard website. This page contains a menu panel with different
options, and a stream of messages.
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Figure 5.2 The image above shows the completed design of the mobile app for the same three
pages shown in the conceptual model. On the left we have the login screen. The middle image
shows the stream page after logging into the mobile app. The right image shows the post screen.

6. Potential Use Cases
Sample Real World Use Cases:
A simple use of ShoutBoard might be to post an advertisement for a garage sale. The
ShoutBoard message would be visible to people in the vicinity who are most likely to attend.
Events on Facebook get sent only to the user’s friends that may be across the country. Posts on
sites such as Craigslist will be buried by other postings. Tweets only reach the followers of the
poster. These other services advertise the garage sale inefficiently where ShoutBoard targets the
best audience.
In a solar eclipse, areas that are the best for observing the phenomenon could be marked.
It would be simple for anyone to get the best view of the eclipse. ShoutBoard can also direct
people to the best viewing sites for comets and meteor showers. Satellite flashes, which are
much more common, but much more localized than eclipses, comets, and meteor showers, could
be seen significantly more frequently and create a sense of awe of the achievements of mankind.
In a hurricane, emergency personnel can post messages that will be sent to users in
danger and warn them of the imminent hurricane threat. Evacuees can be guided away from
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hazardous areas by posting warnings around dangerous areas. Trapped victims could even post
their locations that rescuers could use to find them. ShoutBoard has the potential to minimize
damage in catastrophes and even save lives.

Use Case Diagram:

Figure 6.1 All users of ShoutBoard will be able to login, view messages, post messages, and log
out. Promotional users will be given access to post promotional messages for a cost.
Administrative users will be able to post emergency messages and warnings to specified
locations.
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Technical Use Cases:
The following is a more in-depth description of how each use case is handled.
Post-condition

Pre-condition

Scenario

Exceptions

The user will be logged in

Any user has
created an
account or has a
previous
Twitter,
Facebook or
Google account

1. Type username
2. Type password
3. Submit

The user entered
an incorrect
combination of
username and
password

The user has posted a
A user is logged
message and it will be
in
available for others to view

1. Type a message
2. Submit

GPS location
unavailable
The message is
too long

The user will be shown
messages from the nearby
area

A user is logged
in

1. Enter desired message
retrieval radius
2. Get messages
a. Pressing refresh
messages
b. Starting the app
c. Press get messages
button

The user likes a message

A user is logged
in

1. Press the like button
corresponding to the
message to like

The user finds a message
inappropriate or offensive

A user is logged
in

1. Press the report button
corresponding to the
message to report

The user will log out

A user is logged
in

1. Press the log out
button

Figure 6.2 Table of technical use cases.
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7. Architectural Design
The structure of ShoutBoard consists of a central server that has varying interactions with the
databases, external services, mobile devices, and a website. The server transports messages from
the database to and from the iOS mobile devices and the web interface. The external services
interact with Twitter and Facebook account application programming interfaces(APIs). For web
users, we use GeoLocation APIs to convert the user’s IP Address to an approximate latitude and
longitude. This way we can get a sense of the user’s geographic location in order to retrieve the
appropriate messages.

Figure 7.1 Shows how our design has a data-centric architecture. This architecture is similar to
the architecture used in other current social networks (e.g. Twitter and Facebook).
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8. Technologies Used In ShoutBoard
ShoutBoard uses various technologies. We list them below:
● HyperText Markup Language (HTML) is used to make our web pages.
● Cascading Style Sheets (CSS) are used to style our HTML pages.
● Hypertext PreProcessor (PHP) is used as our server side language to interact with the
database and store and retrieve messages. PHP is a server side programming language
often used in web development.
● A MySQL database with multiple tables is used to hold the messages, user account
information, and additional information to support extra features.
● We use various tools to develop our iOS application including Xcode, the iOS Software
Development Kit (SDK), and Objective C.
● We use Javascript, Extensible Markup Language (XML), and Asynchronous
Javascript and XML (AJAX).

9. Technical Details
Bounding Box: The database uses a two cut approach to quickly retrieve relevant messages.
The first cut is the bounding box that creates a rectangular region around the central region. This
uses the MySQL primary keys to quickly filter out the irrelevant results.
Haversine: The Haversine function is the second cut of the message retrieval phase. It calculates
the distance between two points on a sphere. The Haversine allows us to have an theoretical
accuracy of around 1 meter. In actuality, it is closer to 10 meters due to phone inaccuracy and
GPS truncation. An alternative to the Haversine is The Great Circle. The Haversine is an
improvement because it is less computationally expensive.
WGS84: The WGS84 takes into account the ellipsoid model of the Earth. This is the most
commonly used model used by major GPS service providers. We used radians and a spherical
model of the Earth as opposed to using degrees. We used radians because it offers a simpler way
to handle edge cases (i.e the prime meridian and polar regions).
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Message Ranking: In order to return the most relevant results to the user, we implemented a
ranking system that considers the likes and reports on the message, the distance between the
message and the current location, and how recently the message was posted. The ranking is
highest when the post is close by, recent, and has many more likes than reports. The ranking is
worse when the post distance is closer to the maximum radius, was posted a significant time ago,
and has many reports.
User Security: In order to provide our users more security, we salted and hashed our users
passwords before insertion into the database. Hash functions are one way functions that take a
string of characters and return a long, jumbled, and unrecognizable string or characters. There is
no known way to get a password given this hashed string. This ensured that even if malicious
users were to access our database, they would not be able to take user’s passwords.
External Login: Our users are able to login to ShoutBoard by using their Facebook and Twitter
accounts. In order to use these accounts, we needed to sign requests to the APIs using the OAuth
2 protocol. This ensures that user data is secure on both sides of the transaction and allows us to
safely use account information on validation on our platform.
IP to GPS: We used APIs to take a user’s IP Address and convert in into latitude and longitude.
This was necessary in order to show users coming from the web relevant messages. This method
did not provide the accuracy that we had on the iPhone, but it gave us a general idea of where the
user was coming from.

10. Design Rationale
Accounts:
In developing ShoutBoard, we decided to allow accounts from Twitter and Facebook to be used
for authentication in addition to ShoutBoard accounts. Users with these external accounts will
not experience the hassle of creating a new account for ShoutBoard. Maintaining lists of both
types of accounts will give ShoutBoard increased account flexibility.
Both Twitter and Facebook offer API’s secured with the Open Authentication 2
(OAUTH) protocol for logging in. Incorporating external user services with ShoutBoard will be
secure and decrease stress on our databases. We are considering adding more external log in
possibilities.

Server/Client:
Our backend will be implemented in PHP because it allows us to access our MySQL database
efficiently as well as allows us to manage requests and create responses easily for the iOS
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interaction. PHP is typically used in dynamic web development and use its dynamic nature in
order to maximize the usability of our service. Along with PHP, ShoutBoard uses HTML and
CSS for styling. These two will be the frontend of our website that will be displayed to the users.
Using HTML and CSS, we will be able to handle any of our style and design requirements. This
collection of web elements is very common and there are various tutorials and resources that will
allow us to amplify the appearance, efficiency, and flexibility of ShoutBoard.
There are alternatives and frameworks that build on PHP that we considered. Using a
PHP framework proved to be unnecessary and would increase the complexity of our project
without a significant increase in performance. We decided to use only what was necessary to
achieve the best performance. CSS and HTML are web standards and there are very few viable
alternatives.
In order to maximize the experience for the client and in order to refresh only parts of the
web page at a time, we use Javascript and AJAX. Refreshing only part of the page improves the
usability of the user interface and adds to the feel of the website.
Database:
We use MySQL for our user account and message databases. MySQL databases are fast and
scalable which allows our service to grow and retain a quick response to any retrieval requests.
In the future, we may also use database sharding in order to reduce the query size and increase
the speed of retrieval if our databases begin to grow too large.
Mobile Application:
For the iOS component of our service, we use the Apple Xcode development
environment and Objective-C in order to create our application. Xcode is extremely powerful
and the development kit allows us to access our server easily. There are no strong alternatives to
Xcode for iOS development. We chose to develop an iOS application because a sizeable portion
of the market uses iPhones and we wanted to tap this market.

11. Constraints and Risk Management
Risks:
In designing, implementing, and testing ShoutBoard, we planned for various risks. To mitigate
the impact of these risks we made a risk table along with potential solutions to these risks.
Severity is rated on a scale of 1-10, with ten being the most severe. Multiplying the probability
and severity together gets the total impact that risk has on ShoutBoard. We list potential project
risks in Table 11.1.
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Risk

Consequence

Prob

Severity

Impact

Mitigation
Strategy

Time

We won’t have a
completed project to
show during the design
conference

.4

9

3.6

We will follow our
gantt chart to the
best of our abilities
We will check in
with our advisor
periodically to
ensure we are
moving along at a
reasonable pace

Bugs

We would have low
quality software that
may not work as
intended.

.5

7

3.5

We will thoroughly
test ShoutBoard to
uncover bugs.
We will ask friends
and family to use
the product and
report any bugs to
us.

Lack of
knowledge of
the
technologies
used

We will not be able to
fully implement the
project.

.2

8

1.6

We will actively
research the
technologies that we
use so that we are
familiar with them.
We will ask our
advisor for help
quickly after
reaching any
roadblocks due to
technologies used

Figure 11.1 This table outlines the risks, ramifications, probability of occurrence, severity of the
risk, and the mitigation strategy for various issues that may arise.
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12. Test Plan For ShoutBoard
Before officially starting the implementation phase of ShoutBoard, we executed several tests as
proofs of concept. We tested the database and populated it with messages, longitudes, latitudes,
and dates. We then tried to read these messages through a website and an iOS application. We
also wrote code to accept messages from a web request and stored them in the test database.
This was the foundation of ShoutBoard and verifying that these features worked gave us the
confidence we needed before starting the full implementation.
Testing
As we worked on ShoutBoard, more components were able to be tested in conjunction with other
components. Once the server was completed, we were able to test core functionality through a
web browser to ensure the mobile application integration progressed smoothly according to the
development timetable.
When the mobile application and web interface component were completed, we needed
to test the system as a whole. We began recruiting beta testers to utilize the system and reveal
any bugs that may have been overlooked.
Once the user bugs were resolved, the final tests were stress tests that pushed the system
to it’s limits. The stress tests included programs that post and retrieve messages at an unrealistic
rate. We made sure that ShoutBoard handles this situation gracefully as opposed to completely
crashing.

13. Evaluating Test Results
We implemented our test plan from this document and have verified that all tests ran as expected.
We have set up a database and put in messages with test longitudes and latitudes. We were able
to read these messages and display them in a website as a proof of concept. In addition, we were
able to populate the database via the command line. We were satisfied with our test results at
this point and had confidence going into the implementation phase of ShoutBoard.
We tested the iPhone application and were able to post message to the GPS location and
retrieve relevant messages from the surrounding area.
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14. Developing ShoutBoard

Figure 14.1 This gantt chart shows the work assignments, time required for components of the
project, deadlines for papers, and presentation dates.
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